Cyclic voltammetry, chronoamperometry in conjunction with scanning electron microscopy and atomic force microscopy techniques have been performed to study the anodic electrodeposition behavior of ceria films onto 316L stainless steel substrate. Results show that the deposition process of ceria is controlled by diffusion under our experimental conditions. The dominated nucleation and growth mechanism for CeO 2 deposition transforms from two-dimensional (2D) to three-dimensional (3D) with increasing the deposition time, and 3D process starts prior to the completion of 2D layers. The poor conductivity of the preformed CeO 2 film causes the high deposition overpotential and therefore refines the grain size of CeO 2 particles.
